Elevated mitochondrial DNA copy number and POL-γ expression but decreased expression of TFAM in murine intestine following therapeutic dose irradiation.
Mitochondria play pivotal roles in cellular handling of oxygen and in apoptosis, the ordered suicide response of cells to irradiation. The involvement of expression products from the 16.5 kb human mitochondrial genome in these activities has been studied widely. However, little is known about effects of irradiation on mammalian mitochondrial DNA (mtDNA). The relative lack of mtDNA repair mechanisms compared with nuclear DNA (nDNA) predicts particular vulnerability to irradiation. Using a technique developed to ascertain mtDNA:nDNA ratios, we previously showed that this ratio increases dramatically in murine small bowel within 48 hours following whole body irradiation. We now report that those levels continue to rise for four days and remain elevated at close to that level beyond 30 days after 5 Gy of irradiation.We further demonstrate that levels of the mtDNA-specific DNA polymerase-γ (Pol-γ ) also show a sharp and sustained increase during this time course after a 2-Gy dose. Paradoxically, transcription factor A (TFAM), exhibited the directly opposite response.